
FLETCHER, HEALD & HILDRETH, P.L.C.

ORIGINAL
~RNEYS AT LAW

11th FLOOR. 1300 NORTH 17th STREET

ARLINGTON. VIRGINIA 22209-3801

WRITER'S DIRECT

(703) 812-0440

CONSULTANT FOR INTERNATIONAL AND
INTERGOI/ERNIotENTAL AFFAIRS

SHELDON J. KAYS
u. S. AMBASSADOR I....)

Of COUNSEL
EDWARD A. CAINE"

MITCHELL LAZARUS"
EDWARD S. O·NEILL."

JOHN JOSEPH SMITH

FRANK U. FLETCHER
(1939-1985)

ROBERT L. HEALD
(1956-1983)

PAUL D. P. SPEARMAN

DOCKETFIl&~1NAL
(1936-1961)

RUSSELL RDWELL
(1948·1977)

EDWARD F KENEHAN
(1960-1978)

RECEIVED
MAR 21999--.........~MQa:1IE.... . ,

March 2, 1999

(703) 812-<l4OO

TElECOPIER

(703) 812.()488

INTERNET

www.fhh-telcomlaw.com

VIA HAND DELIVERY
Ms. Magalie Salas, Secretary
Federal Communications Commission
445 12th Street SW
Washington DC 20554

.,
ANN BAVENDER"
ANNE GOODWIN CRUMP
VINCENT J. CURTIS, JR.
RICHARD J. ESTEVEZ

PAUL J. FELDMAN
ROBERT N. FELGAR'
RICHARD HILDRETH

FRANK R. JAZZO
ANDREW S. KERSTING"
EUGENE M. LAWSON, JR.

HARRY C. MARTIN

GEORGE PETRUTSAS

RAYMOND J. QUIANZON

LEONARD R. RAlSH
JAMES P. RILEY
K.lrrHLEEN VICTORY
HOWARD M. WEISS

• NOT ADMmED IN VIRGINIA

\

Re: NGSO FSS Systems Co-Frequency with GSO and Terrestrial Systems,
ET Docket No. 98-206

Dear Ms. Salas:

On behalf of the Fixed Communications Wireless Coalition, I enclose for filing with the
Commission the original and eight copies of Comments in the above-referenced proceeding.

Kindly date-stamp and return the extra copy of this coverletter.

If there are any questions about this filing, please call me at the number above.

Respectfully submitted,

e,____._
Mitchell Lazarus U
Enclosures
cc: Service List

--.....".._-~.,,-_ ..•_-_._~-_._----



ORIGINAL

Before the
Federal Communications Commission

Washington DC 20554

In the Matter of )
)

Amendment ofParts 2 and 25 of the )
Commission's Rules to Permit Operation )
ofNGSO FSS Systems Co-Frequency with )
GSO and Terrestrial Systems in the Ku-Band )
Frequency Range )

and )
Amendment of the Commission's Rules to )
Authorize Subsidiary Terrestrial Use of the )
12.2-12.7 GHz Band by Direct Broadcast )
Satellite Licensees and Their Affiliates )

ET Docket No. 98-206
RM-9147
RM-9245

RECEIVED
MAR - 2 1999

....CMIIICA1DB '{57 F •

COMMENTS OF THE CRU._IEiiEM
FIXED WIRELESS COMMUNICATIONS COALITION

Leonard R. Raish
Mitchell Lazarus

Fletcher, Heald & Hildreth, P.L.C.
1300 North 17th Street, 11 th Floor
Arlington, VA 22209
(703) 812-0400

March 2, 1999

4'



TABLE OF CONTENTS

SUMMARy 1

I. INTRODUCTION 2

II. LIMITATIONS ON NGSO GATEWAY STATIONS 5

A. The Commission Should Limit the Total Number ofKu-Band
NGSO Gateway Sites 6

B. The Commission Should Adopt and Expand its Proposal for 100 Ian
Exclusion Zones 7

C. The Commission Should Adopt Shielding, Siting, and Antenna
Size Requirements for Gateway Earth Stations . . . . . . . . . . . . . . . . . . . . . . . . . . 9

D. The Commission Should Adopt Spectrum Efficiency and Antenna
Size Requirements for Gateway Earth Stations . . . . . . . . . . . . . . . . . . . . . . . . . 10

III. PROTECTION OF FIXED SERVICE OPERATIONS 11

A. Without Appropriate Precautions, There Will Be Severe Interference from
SkyBridge into Fixed Service Stations 11

1. SkyBridge's operations are likely to cause significant
mainbeam-to-mainbeam interference . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

2. ATPC will exacerbate the effects of interference 12

3. Even short-acting interference can have severe and
long-lasting consequences 13

4. Sources ofNGSO FSS interference will be difficult
or impossible to identifY, locate, and resolve . . . . . . . . . . . . . . . . . . . . . 15

B. The FWCC Endorses the WRC-97 Emissions Limits, With
Reservations 16

C. The Commission Must Establish Frequency Coordination
Procedures Appropriate to NGSO Operations 17

CONCLUSION 21



SUMMARY

SkyBridge has promised repeatedly that NGSO gateway operations in the 10.7-11.7 GHz

band will not impair the ability of fixed service (FS) users to operate and to expand. The FWCC

asks the Commission to hold SkyBridge to its promises - not only as a policy goal, but in its

detailed technical and coordination rules. FS operators need this band, especially in light of

recent Commission decision that have curtailed their access to other suitable spectrum.

Successful sharing will entail some restrictions on NGSO gateway earth stations, whose

moving antennas "sterilize'l a large area against FS operations. The FWCC does not oppose

SkyBridge's request to operate about 30 gateways in the United States, but the Commission

should cap the total number ofKu-band NGSO gateway sites at 40, and should require the

various Ku-band NGSO providers to collocate their gateways as necessary to achieve that

maximum. The Commission should also adopt its proposal for 100 km exclusion zones around

the centers of the 50 largest population centers, and should create additional exclusion zones

along corridors 50 km to either side of existing intercity routes, to protect needed growth on

important links between population centers. Proposals to sunset the exclusion zones after a fixed

number of years are ill-advised, because their underlying assumption - that FS expansion at

11 GHz results chiefly from 2 GHz relocation - is wrong. Most of the new applications in this

band represent growth, not relocation, and sunset of the exclusion zones would effectively close

the band to the fixed services. To help mitigate the inevitable coordination problems, the

Commission should require a minimum of 18 dB of shielding on NGSO gateway earth stations, a

minimum antenna size of4.5 meters, and minimum spectrum efficiency of 4 bits/secondlHertz.

-1-



Any interference that NGSa gateway antennas cause to FS facilities will be intermittent,

and so will be very difficult to identify, locate, and resolve. FS facilities are used

disproportionately in rough terrain, often at steep angles above the horizontal, so mainbeam-to

mainbeam interference will certainly occur. The widespread use of Automatic Transmitter

Power Control in FS equipment will exacerbate the effects of interference. Moreover, anything

worse than the most transitory interference can shut down an entire FS system, after which full

restoration can take several hours. It is therefore critical to establish effective rules on emission

and coordination procedures from the outset.

The FWCC endorses, with reservations, the extrapolation of the WRC-97 emissions

limits from GSa FSS to NGSa FSS systems. But the FWCC strongly disagrees with the

Commission's proposal to carry over the procedures for GSa coordination to NGSa operations.

Coordination with NGSa gateways is much more difficult than with Gsa earth stations, and will

require correspondingly more stringent procedures. Coordination must take into account all of

the factors likely to affect the actual incidence of interference, including antenna directionality,

terrain shielding, RF shielding, and frequency and geographic separation. Concurrent with

improving spectrum efficiency standards, the Commission should require each NGSa gateway

earth station to specify half of the band to be left available for FS growth. FS operators should

have to coordinate only over the azimuths actually used by a gateway. And, if an earth station

accepts a higher-than-desired interference objective when coordinating, then a subsequently

coordinating FS facility should have the benefit of that same higher level. These rules will

permit maximally efficient use of the 11 GHz spectrum by both NGSa gateways and FS

operators, while minimizing significant harmful interference to both.

-11-
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COMMENTS OF THE
FIXED WIRELESS COMMUNICATIONS COALITION

The Fixed Wireless Communications Coalition (FWCC)l hereby submits the Comments

below in response to the Notice of Proposed Rulemaking (Notice) in the above-captioned

proceeding.2

The comments below address only issues relating to 10.7-11.7 GHz (11 GHz band). For

the most part these are addressed in paragraphs 16-31 of the Notice. The FWCC takes no

position on other issues in this proceeding.

The FWCC is a coalition of equipment manufacturers and users interested in
terrestrial fixed microwave communications. Its membership includes manufacturers of
microwave equipment, licensees of terrestrial fixed microwave systems and their associations,
and communication service providers and their associations. Its membership also includes
railroads, public utilities, petroleum and pipeline entities, public safety agencies, the broadcast
industry and their respective associations, telecommunications carriers, landline and wireless,
local, and interexchange carriers, and others. A list of members is attached as Appendix A.

NGSO FSS Systems Co-Frequency with GSO and Terrestrial Systems, ET Docket
No. 98-206, Notice ofProposed Rulemaking, FCC 98-310 (released Nov. 24, 1998) (Notice).
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I. INTRODUCTION

SkyBridge seeks a modification of the Rules to introduce its novel technology into an

already crowded Ku band. SkyBridge has insisted from the beginning that its operation is

compatible with the continued operation and growth of the fixed service (FS) in the band.3

SkyBridge itself proposed these criteria to guide the Commission's evaluation:

(1) NGSO FSS systems operating in the subject bands will
cause no noticeable degradation to the quality of service or availability of
GSO and terrestrial links; and

(2) NGSO FSS systems operating in the subject bands will
impose no operational constraints on GSO and terrestrial operators.4

SkyBridge adds: "There should be no significant reduction in the ability of existing FS operators

to add new links to their systems."s

3 "As a result of [its frequency usage plan] and the Gateway coordinations that
SkyBridge will undertake, SkyBridge protects FS users from interference with no impact on the
SkyBridge system." Amendment to SkyBridge L.L.C., Application for Authority to Launch and
Operate the SkyBridge Satellite System, File No. 48-SAT-P/LA-97 at 10 (filed July 2, 1997)
(SkyBridge Amendment). "The SkyBridge System has been designed to operate co-frequency
with GSO and terrestrial networks while protecting them from interference." Id. at 20. "The
SkyBridge System will not interfere with, and is not requesting protection from interference
caused by, any existing system, whether GSa, NGSa, or terrestrial, as such systems are currently
operated. The SkyBridge System will cause no degradation in the quality of service of these
systems or the availability of satellite and terrestrial communications links. Furthermore, the
SkyBridge System will impose no operational constraints on satellite and terrestrial operators."
Id. at 22.

4 Petition for Rulemaking of SkyBridge L.L.C., in NGSa FSS Systems Co-
Frequency with GSO and Terrestrial Systems, RM-9147 at 2 (filed July 3, 1997) (SkyBridge
Petition). See also id. at 17 (same).

SkyBridge Petition at 12.
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The Commission must hold SkyBridge to its promises and protect not only the FS

facilities already in place, but their necessary expansion as well. Commissioner Ness agrees:

I write separately to caution that whatever spectrum sharing criteria are
finally adopted by the Commission for the Ku-band must not restrict the
growth and evolution of existing geostationary and terrestrial systems
operating in the frequency band.6

And the full Commission wrote: "[F]ixed operators need a reasonable assurance that

coordination with NGSO FSS gateway stations would not hinder fixed service deployment."7

In light of recent history, the FWCC approaches this proceeding with great concern. A

sequence of apparently independent policy decisions in several bands, based on unrealistic

expectations, have curtailed access by FS operators to the spectrum they need. Recent instances

include reallocation of 1850-1990 and 2110-2200 MHz from the FS to PCS and mobile satellite

services;8 the reduction of spectrum available to the FS in the 18 GHz band;9 and the designation

of the upper 6 GHz (6700-7075 MHz) for mobile satellite feeder links. 10 The "shared" 3.7-

6

7

Notice, Separate Statement of Commissioner Susan Ness.

Notice at ~ 23.

8 Redevelopment of the Spectrum to Encourage Innovation in New
Telecommunications Technology, ET Docket No. 92-2, First Report and Order, 7 FCC Rcd 6886
(1992); Second Report and Order, 8 FCC Rcd 6495 (1993); Third Report and Order, 8 FCC Rcd
6589 (1993).

9 Redesignation of the 17.7-19.7 GHz Frequency Band, m Docket No. 98-172,
Notice of Proposed Rulemaking, FCC 98-235 (released Sept. 18, 1998).

10 Amendment ofParts 2,25 and 97 of the Commission's Rules with Regard to
Mobile Satellite Service Above 1 GHz, ET Docket 98-142, Notice of Proposed Rulemaking
(released Aug. 4, 1998).

-3-
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11

4.2 GHz band is effectively unavailable to the FS due to the extremely difficult problems of

coordinating new FS stations with existing licensed earth stations.

Particularly discouraging have been the Commission's expectations that incumbents

displaced by its reallocation decisions could move to "other" bands. In many cases those bands

identified for relocation have been made available to services and operations incompatible with

FS operations, thereby displacing even more incumbent FS users. We fear the present

proceeding will become yet another example. Adding to the FWCC's concern is the

Commission's apparent lack of recognition that spectrum will continue to be needed not only for

relocation, but to accommodate the inevitable growth of existing licensed facilities and the

development of new terrestrial fixed systems and services.

To meet these needs, the FWCC asks the Commission to enforce SkyBridge's promises of

effective sharing between SkyBridge and the FS in the 11 GHz band - not only as a policy goal,

but in technical and coordination rules. We acknowledge at the outset that rules for effective

sharing may inconvenience SkyBridge, as well as FS operators. SkyBridge has stated its belief

that the incremental costs of sharing will be minimal. 11 But even if its optimism proves

unwarranted, SkyBridge, as a latecomer to the band, should not be heard to complain about the

burden ofprotecting the incumbents.

Successful sharing between SkyBridge and FS operators will involve the following

elements:

"Through careful system design - and without extraordinary expense or
complexity - SkyBridge's NGSa system can share scarce spectrum resources with GSa and
terrestrial licensees and not pose any threat of interference to their systems." SkyBridge Petition
at 5.

-4-



• limiting numbers ofgateways;

• collocating the gateways ofvarious Ku-band NGSO providers;

• siting gateways away from population centers and intercity FS
routes;

• using the largest feasible antennas for gateways;

• shielding gateways;

• minimizing NGSO gateways' use of 11 GHz spectrum; and

• establishing appropriate coordination procedures.

Each of these points is set out in detail below.

The FWCC emphasizes that its comments here on the feasibility of sharing between

SkyBridge and the FS are unique to the specific circumstances of the 11 GHz band, including the

nature of point-to-point licensing, the character of 11 GHz FS operations, and the proposed

NGSO use of the band solely for gateway earth stations. In higher bands involving, for example,

more densely populated FS stations, multipoint operations, and area-wide licensing, such as the

38.6-40.0 GHz band, sharing between the FS and the FSS is not feasible. 12

II. LIMITATIONS ON NGSO GATEWAY STATIONS

The Commission invites comment on the definition of gateway earth stations, including

their numbers and minimum antenna sizes,13 and proposes limitations on their siting. 14 The

12 Allocation and Designation of V-Band Spectrum, m Docket No. 97-95, Report
and Order, FCC 98-336 at ~ 18 (released Dec. 23,1998).

13

14

Notice at ~ 15.

Notice at ~~ 23-24.

-5-
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FWCC responds to these issues and, in addition, suggests requirements for earth station

collocation, shielding, and spectrum efficiency.

A. The Commission Should Limit the Total Number of Ku-Band NGSO
Gateway Sites.

The Notice acknowledges that NGSa FSS gateway downlink operations can share the

11 GHz band with incumbent FS operators only if "gateway stations are not extensively deployed

..."15 Sharing has been possible with 11 GHz GSa earth stations because their antennas do not

move, are restricted to a limited arc in the sky, and are entitled to use only half of the 10.7-

11.7 GHz band. Coordination problems do occur, but the frequency separation inherent in the

existing GSa allocation permits FS stations to avoid Gsa earth stations.

Coordinating and sharing with NGSa gateway antennas will be far more difficult than

with the GSa earth stations. Because NGSa gateways will move continuously over much of the

sky, each site will "sterilize" a much larger area against FS operations than a GSa earth station

does. 16 Moreover, SkyBridge's proposed use of the entire 10.7-11.7 GHz frequency range

eliminates the ability ofFS operators to avoid frequencies used by the gateway stations when

coordination problems do occur. It therefore becomes very important to limit and fix the number

of potential gateway sites.

SkyBridge proposes to operate a "total of about 30" gateways in the United States. 17

Allowing some headroom, the Commission should cap the total number ofKu-band NGSO

15

16

17

Notice at ~ 17 (emphasis added).

We discuss appropriate coordination procedures in Part III.C, below.

SkyBridge Petition at 12. See also SkyBridge Amendment at 10 (same).
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gateway sites at 40, and should require the various Ku-band NGSO providers to collocate their

gateways as necessary to achieve a maximum of 40 sites overall. Otherwise, for example, 3-5

providers operating 30 gateway sites each will put about 100-150 new sites in the field, doubling

(at least) the existing number of earth stations with the harder-to-coordinate full-band NGSOs.

Only by limiting the total number ofgateway sites can coordination and sharing realistically be

possible.

As an additional measure to help restrict the total number of earth stations in the band, the

Commission should adopt its proposal to continue limiting GSO FSS stations to international

operations. IS

B. The Commission Should Adopt and Expand its Proposal for 100 kin
Exclusion Zones.

The Commission proposes 100 Ian exclusion zones around the centers of the 50 largest

population centers. 19 This is consistent with SkyBridge's promise that its "[g]ateways will ... be

sited in order to avoid interference with terrestrial systems according to existing coordination

techniques. ,,20 At a minimum, the Commission should adopt its proposal. 21

18 Notice at ~ 17.

19

21

Notice at ~ 24.

20 SkyBridge Amendment at 10 (citation footnote omitted). SkyBridge adds, "Such
siting will not significantly reduce the ability ofFS licensees to add new FS links in the subject
bands." Id.

The Commission should be aware, however, that 100 Ian zones, while helpful, do
not eliminate the need for coordination even near city centers. FS applicants typically must
coordinate out to 400 Ian in the main beam of an earth station. In the case of an NGSO gateway,
whose beam must move ~o track the satellite, the coordination distance will sweep out a wide
swath.

-7-
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23

But exclusion zones around population centers are not enough. FS links are heavily used

not only within population centers, but also to connect them. Intercity links are expensive to

construct, and FS operators made their investments under reasonable assumptions of flexibility

for growth. To protect needed growth, and to maintain the option of adding spurs to serve

additional sites en route, the Commission should expand its exclusion zones to include corridors

50 km to either side of existing intercity routes.22

The FWCC strongly opposes provisions that would sunset the exClusion zones after a

fixed number of years. 23 This idea is based on the mistaken assumption that FS expansion at

11 GHz results chiefly from 2 GHz relocation. 24 In fact, most of the new applications in this

band represent growth, not relocation. The Commission counts more than 32,000 FS links in the

band,25 and Comsearch reports additional coordinations of about 2,000 frequencies per year.

These 2,000 frequencies per year represent normal growth in the band. Relocation of the 1850-

1990 MHz private operators was effectively completed 1-2 years ago, and relocation of the 2160-

2200 MHz FS stations has not yet begun. Sunset of the exclusion zones will effectively close

the band to the fixed services - much as happened in the 4 GHz band, due to unconstrained

earth station deployment.

22 At the same time, however, the FWCC acknowledges that collocation of all
Ku-band NGSO gateways would significantly ease coordination. If the Commission promulgates
such a collocation rule, the FWCC would consider supporting smaller or fewer exclusion areas.

Notice at ~ 25.

24 Notice at ~ 25 ("The intent ofthe exclusion area is to provide deployed fixed
operations an opportunity to move from the 2 GHz frequency band.")

25 Notice at ~ 16.

-8-
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C. The Commission Should Adopt Shielding, Siting, and Antenna Size
Requirements for Gateway Earth Stations.

In addition to requiring exclusion zones, the Commission should insist that 11 GHz

NGSO gateway earth stations install a minimum of 18 dB shielding in all directions the earth

station will use. This step will permit the coordination of many more FS stations than would

otherwise be possible. In the 4 GHz band, for example, where the sheer numbers ofGSO FSS

earth stations have made it all but impossible to coordinate new FS facilities, 18-20 dB of earth

station shielding would clear a large percentage of the interference cases. Similarly, a

requirement of 18 dB shielding on NGSO FSS Ku-band earth stations will help to maintain

effective sharing in the 11 GHz band. Having encouraged the Commission to rely on its repeated

assurances of non-interference with FS operation and expansion,26 SkyBridge should not be

heard to object to this requirement.

Regardless of how it achieves the minimum shielding, SkyBridge should be required to

build its gateway earth stations at or below ground level, and should be prohibited from

mounting its earth stations on buildings.

Finally, the Commission asks if it should specify a minimum antenna size for gateway

earth stations. 27 SkyBridge says, "As a general matter, all Gateways will employ 4.5 meter

antennas. . .. In some cases - e.g., during the initiation of service from a particular Gateway -

a 2.5 meter antenna may be used until increased traffic warrants the larger antenna.,,28 To

26

27

28

See SkyBridge statements quoted in Part I, above.

Notice at ~ 15.

SkyBridge Amendment at 20.

-9-
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minimize interference to FS stations and promote efficient sharing, the Commission should

prohibit use of2.5 meter antennas, even on an interim basis, and require a minimum antenna size

of4.5 meters.

D. The Commission Should Adopt Spectrum Efficiency and Antenna
Size Requirements for Gateway Earth Stations.

No new spectrum is being created, yet the demand continues to increase inexorably.

Moreover, the demand is concentrated geographically, where the people are. Maximizing the use

of shared spectrum requires each user to occupy as little of it as possible. Increasing spectrum

efficiency cannot by itself eliminate all destructive interference, but it does raise the number of

users who can operate successfully in a given geographic area.

The fixed services have been a technology leader in the efficient use of ever-scarcer

spectrum. In the 11 GHz band, the FS introduced 16-QAM (at 4 bits/second/Hertz) in the early

1980s. It advanced to 64-QAM (6 bits/second/Hertz) a few years later, and today typically uses

128-QAM (7 bits/second/Hertz). Modulation technologies that permit up t09 bits/second/Hertz

are becoming available. Additionally, through the Telecommunications Industry Association

(TIA) and the National Spectrum Managers Association (NSMA), the FS has developed

comprehensive and effective methodologies for coordination ofFS routes with maximum

frequency re-use.

SkyBridge has announced it plans to use QPSK modulation.29 This achieves only

2 bits/second/Hertz, which is inadequate. (In fact, because SkyBridge uses two contiguous

500 MHz frequency segments per cell, due to internal interference problems, it would actually

29 SkyBridge L.L.c., Application for Authority toLaunch and Operate the
SkyBridge Satellite System, File No. 48-SAT-PILA-97 at 39 (filed Feb. 28, 1997).

-10-
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manage only one bit/secondlHertz!) SkyBridge should be required to reach at least the

equivalent of 16-QAM, or 4 bits/secondlHertz. Although doubling the spectrum efficiency from

QPSK to 16-QAM causes a 7 dB loss in system gain, the increased efficiency also results in

halving the bandwidth for a given data rate, which recovers 3 dB ofthe shortfall, and use of

larger gateway antennas can compensate for the remainder.

m. PROTECTION OF FIXED SERVICE OPERATIONS

A. Without Appropriate Precautions, There Will Be Severe Interference
from SkyBridge into Fixed Service Stations.

1. SkyBridge's operations are likely to cause significant
mainbeam-to-mainbeam interference.

SkyBridge underestimates the likely incidence of direct mainbeam-to-mainbeam

interference from SkyBridge to FS operations. "SkyBridge indicates that since the elevation

angle of a fixed service station is generally less than a few degrees and NGSO satellite beams

typically would not be directed at such low elevation angles toward the Earth, mainbeam-to-

mainbeam interference from NGSO satellite transmitters should not OCCUr.,,30 The Commission,

however, correctly acknowledges that "some terrestrial fixed links operate over mountains,

where the mainbeam ofthe fixed receiver antenna is pointed well above the horizon. It appears

that mainbeam to mainbeam interference could occur under such circumstances. ,,31

30 Notice at ~ 18. See SkyBridge Amendment at 14 ("Because the pointing elevation
angle ofFS stations is generally less than a few degrees, FS receivers will be protected against
main-beam-to-main-beam interference.") See also SkyBridge Amendment, Appendix C at 14
(similar).

31 Notice at ~ 20.

-11-



Those instances will certainly occur. FS links tend to be cost-effective in rough terrain,

where fiber links and other alternatives are expensive. Thus, FS facilities are used

disproportionately to transmit signals up and down mountainsides, often at relatively steep angles

above the horizontal.

SkyBridge has informally advised the FWCC that its gateway earth stations will

sometimes operate as close as 6 degrees to the horizon. 32 Some percentage ofFS installations are

steeper than 6 degrees. (The incidence of these occurrences can be determined through available

FS databases.) Accordingly, the NGSO FSS rules must reflect the likelihood of mainbeam-to-

mainbeam interference.

2. ATPC will exacerbate the effects ofinterference.

Although the FWCC generally supports adoption of the WRC-97 emissions limits

(discussed below), the FWCC is concerned that those limits do not adequately take into account

the effects of Automatic Transmitter Power Control (ATPC). Most modem FS transmitters are

equipped with ATPC, which minimizes power requirements and prolongs equipment life by

adjusting transmitter power to the lowest possible level that maintains successful

communication.33 Typically this is 10-15 dB below full power. ATPC also gives licensees a

10 dB coordination advantage.

32 See SkyBridge Amendment, Appendix C at 30 (using 6° elevation angle for
analyzing interference from FS into gateways).

33 The use of ATPC is consistent with, ifnot mandated by, 47 C.F.R. § 101.113(a)
("On any authorized frequency, the average power delivered to an antenna in this service must be
the minimum amount of power necessary to carry out the communications desired.")

-12-



With typical digital radios in use today, interference levels 25 dB below the desired signal

will disrupt receiver operation. Most FS paths operating under ATPC run at a 10-15 dB worse

carrier-to-noise ratio than their full-power equivalents. This means that a typical path with a 35

dB fade margin has only a 20-25 dB interference fade margin under ATPC. Correlation of peak

interference with the high probability of shallow fading can become a significant problem.

As a further complication, many FS users operate under ATPC on paths that were

coordinated at full power. This is permissible because ATPC does not affect system gain, which

determines whether the path can be coordinated. But the frequency coordination database shows

only the coordinated (higher) power, not the lower power actually used. As a consequence,

current FS databases underestimate the number ofATPC systems in actual operation.

3. Even short-acting interference can have severe and long
lasting consequences.

The effects of interference into an FS receiver can be greatly disproportionate to the

interference itself. Anything worse than the most transitory interference can shut down not only

the link interfered with, but the entire system, if its management communications are interrupted.

High interference levels lasting more than two seconds cause channel bank and switch Carrier

Group Alarms (CGA), which terminates system traffic for a minimum of20 seconds. But traffic

cannot always be restored after 20 seconds, for the shut-down may entail a time-consuming

reboot. It is notunusual for a cell-site switch to take from 10-30 minutes to recover from a

2-second CGA, and it may require several hours to restore the system as a whole to operation.

-13-



Using assumptions we consider optimistic, SkyBridge estimates the probability of

interference from a satellite into an FS receiver as "very low: 10.5 or 0.001% of the time.,,34

SkyBridge adds, "Such events last a very short time (less than 15 seconds) ...."35 But these

numbers are neither "very low" nor "very short" when correlated with the probability of shallow

fading, as described above. In other words, a 30 dB fade on an FS receiver probably would not

generate any errors in the absence of interference. But interference 10 dB above the noise floor

reduces the fade margin 10 dB, and ATPC-equipped radios are at another 10-15 dB interference

fade margin disadvantage. Furthermore, fades of 10-15 dB occur quite frequently and persist for

many seconds. Therefore, the 15 second event described by SkyBridge as "very short" could

trigger a CGA if coincident with the long-duration 10-15 dB FS fade, causing an outage that lasts

many tens of minutes. Additionally, the FWCC is concerned with the interference results

displayed in SkyBridge's Amendment of January 8, 1999 (figures C-12 through C-16), where

SkyBridge shows interference levels 7-12 dB above the noise floor for 0.1% of the time, and

interference levels at the noise floor (corresponding to a 3 dB threshold degradation during this

time) for 1% ofthe time. These interference levels are significant. In many of the most widely

used FS applications, such as railroads, pipelines, electrical utilities, and public safety

communications, interference on a scale that SkyBridge deems acceptable can in fact represent a

serious public hazard.

34

35

SkyBridge Amendment, Appendix Cat 16.

[d.
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4. Sources ofNGSO FSS interference will be difficult or
impossible to identify, locate, and resolve.

Intermittent interference is always hard to identify and locate. An interfering signal

25 dB below the desired signal can cause complete loss of synchronization of a digital radio, yet

not be visible with a spectrum analyzer, because it is obscured by the desired signal. The vast

majority of 11 GHz FS users will be unable to correctly identify NGSO FSS interference into

their receivers.

A user that experiences intermittent interference usually suspects the radios first, and can

spend many weeks or months changing out modules in search of a defect. Finding none, the user

calls the equipment manufacturer, who must dedicate field service engineers for extended periods

oftime. The field service engineers first must check out the radios (again) before looking for

interference. The search for interference normally entails taking the hop off the air for an

extended period, further disrupting the customer's traffic.

In short, SkyBridge's promise to protect FS operations from interference will be difficult

to enforce if interference actually occurs. And even if a particular case of interference can be

traced to a particular SkyBridge facility, it is hardly realistic to expect that SkyBridge will

willingly shut it down. It is therefore critical to establish rules on emission and coordination

procedures (discussed below), as well as on earth station siting and shielding, that minimize the

actual probability of interference from the outset.

-15-



B. The FWCC Endorses the WRC-97 Emissions Limits, With Reservations

The Commission proposes to adopt the NGSa pfd limits adopted at WRC-97, developed

by lTV Joint Task Group 4-9-11:

-150 dB(W/m2/4 kHz) for 0° ;s; 8 <5°
-150+( 8-5)/2 dB(W/m2/4 kHz) for 5° ;s; 8 < 25°
-140 dB(W/m2/4 kHz) for 25° ~ 8 < 90°

where 8 is the angle of arrival above the horizontal plane.36

The Commission proposes these limits "because they have generally proved reliable for

sharing between GSa FSS and fixed services.,,37 But the Commission goes on to recognize "that

there are important differences between the GSa FSS and NGSa FSS systems.,,38

The FWCC defers to JTG 4-9-11 and supports adoption of the proposed limits.39 But in

doing so, the FWCC wishes to expand on the differences in the effects of pfd limits on GSa and

NGSa systems. FS facilities operating in the presence ofGSa systems need only take into

account long term interference: the continuous presence of multiple satellites off-axis to the

receiver. GSas are fixed objects in the sky, and the effect of their cumulative interference into a

given FS receiver is stable and predictable. The long-term interference from NGSOs, on the

36 Notice at ~ 20. See PFD Limits in the 11/12 GHz Bands, Joint Task Group 4-9-
11, Sub-Group 3, Yellow Revision to Document 4-9-111TEMPI72-E at ~ 5.1 (Long Beach,
Jan. 28, 1999).

37

38

Notice at ~ 20.

Notice at ~ 20.

39 Limits are currently under study in the ITV-R for a number of other frequency
bands. The FWCC emphasizes that its qualified support of the limits in the 11 GHz band is not
an endorsement of the pfd limits currently at issue in other bands, particularly the 37-40 GHz
band.
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other hand, changes continuously as satellites rise and set, tum on and off, and re-aim their spot

beams. NGSOs, moreover, unlike GSOs, present the additional hazard of short term

interference, as individual satellites pass through the FS receiver main lobe or sidelobes. And the

duration of the short term interference event can significantly affect the entire FS system, as

described above. In short, the risk of interference from NGSO systems is far greater than from

GSOs, even under a common set of pfd limits.

C. The Commission Must Establish Frequency Coordination Procedures
Appropriate to NGSO Operations.

The Commission noted that NGSO FSS gateway downlink operations can share with

incumbent FS "provided ... proper coordination is performed."40 SkyBridge has conceded that

its initial coordinations must avoid interference to FS facilities, and it represents that it will assist

in accommodating FS systems that coordinate subsequently.41 We noted in Part III.CA, above,

that design of coordination procedures is critical, because it will be difficult or impossible to find

and fix any interference after it occurs. For that reason, it is extremely important for the

Commission to implement rules that embody all reasonable precautions against interference.

Notice at ~ 17 (emphasis added).

41 SkyBridge says, "FSS NGSO systems operating in the Ku-band should be
required to avoid use of end-user earth stations in Ku-band frequencies heavily used by FS
systems. Operators ofNGSO FSS systems should be required to coordinate gateway facilities
according to standard coordination techniques to avoid interference to current terrestrial
operations. With respect to coordination with terrestrial links constructed subsequent to the
siting of such a gateway facility, the burden should be shared, with both the NGSO operator and
the terrestrial operator mutually obligated to employ reasonable interference avoidance
techniques." SkyBridge Petition at 17. See also SkyBridge Amendment at 23 (similar).

-17-
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The FWCC strongly disagrees with the Commission's proposal to carry over the

procedures for GSO coordination to NGSO operations.42 The problems of coordinating NGSO

and GSO earth stations are very different, and require different solutions. GSO earth station

antennas are always aimed at the geosynchronous arc and rarely shift position, while NGSO

gateways move their antennas continuously over much of the sky. Accordingly, coordination

with NGSO gateways is much more difficult, and will require correspondingly more stringent

procedures.

NGSO-FS coordination should take into account all of the factors likely to affect the

actual incidence of interference. The Commission noted, "[N]ew facilities from either service

[NGSO FSS or terrestrial] ... may use various factors, such as antenna directionality, terrain

shielding, radio frequency ('RF') shielding, or frequency or geographic separation to ensure new

operations can be accommodated."43 The FWCC agrees that all such factors should be part of the

coordination process, including the earth station shielding discussed in Part II.C, above.

Existing coordination procedures severely disadvantage FS operators vis-a-vis earth

stations, even in spectrum that is allocated coequally. To be sure, both FS users and satellite

users are subject to frequency coordination procedures that look similar in writing. A proposed

station, whether terrestrial or satellite earth station, must show it will not cause interference to a

previously licensed station in either service, and must accept interference from previously

42

43

Notice at ~ 22.

Notice at ~ 21.
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licensed stations in either service.44 In principle, these requirements are the same for the two

services.

In practice, however, all similarity vanishes. A terrestrial applicant must usually

coordinate if it seeks to locate anywhere within 125 to 250 miles of a licensed earth station,

depending on terrain, latitude, and other factors. The resulting coordination area is larger than

some states. Moreover, at least since 1967, the Commission has routinely licensed an earth

station for its entire allocated band without any inquiry into the actual amount of traffic to be

carried. 45 The application form for an earth station does not even ask for information that would

let the Commission determine how much spectrum the applicant reasonably needs. Earth

stations routinely license hundreds of megahertz for which they have no traffic, and by doing so,

maintain preemption rights for that unused spectrum over tens of thousands of square miles.

The Commission, as a part of this proceeding, should adopt rules to improve the equity in

coordinating between NGSO gateway earth stations and FS facilities.

First, NGSO gateway earth stations should be required to specify half of the band to be

left available for FS growth. SkyBridge has promised that its gateways "often will employ a

frequency plan that will avoid particular FS channels altogether.,,46 If the Commission requires

44 See generally 47 C.F.R. § 25.203(c), 101.103.

45 See Communications Satellite Corp., 8 F.C.C.2d 1001, 1003 (1967) (consistent
practice in the United States to "coordinate[] the entire bands 5925-6425 MHz (transmit) and
3700-4200 MHz (receive) and all azimuths from 00-3600 and all elevation angles from 50 and
above, in order to allow for flexibility ofoperation.") Although this opinion found "little or no
adverse affect upon terrestrial systems in the areas concerned," id., that is no longer true 32 years
later.

46 SkyBridge Petition at 12.
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SkyBridge to double its proposed spectrum efficiencies, as discussed above in Part 11.0, then

each gateway should be able to set aside half the band for FS with no impairment of its

operations. The FWCC does not insist that the same frequencies be set aside everywhere, so

long as NGSO operators specify as to each gateway the frequencies on which FS need not

coordinate.

Second, FS operators should have to coordinate only over the azimuths actually used by a

gateway. If the SkyBridge constellation geometry dictates that its gateway stations will never

point within X degrees of north, for example, then an FS station within that range of azimuths

should not have to coordinate with the earth station, even if it otherwise lies within the

coordination distance. 47

Third, if an earth station accepts a higher-than-desired interference objective when

coordinating, then an FS facility that subsequently coordinates should have the benefit of the

same higher level. The present rules permit a new earth station to accept interference cases that

exceed the desired objective by a significant amount - and then to bar new FS users that fail to

meet the same objective that the earth station waived. The Commission should change this

practice and restore symmetry between the two services. For example:

• If a gateway earth station accepts a higher level of interference
because it does not plan to use the frequencies on which the
interference is present, it must specify that a future incoming FS
station need not coordinate on those frequencies. 48

47 The FWCC opposes the alternative of coordinating within the unused azimuths,
on the assumption the coordination will clear. Frequency coordination is expensive and entails
delays. FS users should not have to coordinate where interference cannot arise.

48 See also the discussion of frequencies specified for FS use, above.
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• If a gateway earth station accepts a higher level of interference
because it is shielded by a local feature such as a building or a hill,
it must accept a new FS station coordinated at the same higher
level, if it is shielded by the same feature.

• If a gateway earth station accepts a higher level of interference
without explanation, then a future incoming FS station located in
the same general area can coordinate at that same higher level.

These rules will permit maximally efficient use of the 11 GHz spectrum by both NGsa

gateways and FS operators, while minimizing significant harmful interference to both.

CONCLUSION

The FWCC does not oppose sharing the 11 GHz band with NGSa gateway stations.

Recent experience, however, prompts concerns that "sharing" will tum into the same kind of

sterilization that occurred at 4 GHz. The complete loss of the 4 GHz band, coupled with

inequitable sharing rules in others, has resulted in a critical need to keep the 11 GHz band

available for continued FS operation and needed growth. To that end, the FWCC asks the

Commission to impose reasonable restrictions on NGSa gateway siting, shielding, collocation,
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antenna size, and frequency efficiency. The FWCC also requests coordination procedures that

will yield equitable sharing ofgeography and spectrum.

Respectfully submitted,

t~ l- .~~'l (rMe.
Leonard R. Raish
Mitchell Lazarus
FLETCHER, HEALD & HILDRETH, P.L.C.
1300 North 17th Street, 11th Floor
Arlington, VA 22209
703-812-0400

March 2, 1999
Counsel for the Fixed Wireless

Communications Coalition
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MEMBERS OF FIXED
WIRELESS COMMUNICATIONS COALITION

USERS

Association of Public-Safety Communications Officials
American Mobile Telephone Association
UTC - The Telecommunications Association
National Association of Broadcasters
Independent Cable Telecommunications Association
American Petroleum Institute
International Wireless Cable Association
Personal Communications Industry Association
CBS Communications Services
Norfolk-Southern Railroad
Union Pacific Railroad
Burlington-Northern Railroad
BellSouth
Bell Atlantic
SBC Communications, Inc.
People's Choice TV

MANUFACTURERS

Harris Corporation -- Farinon Division
Digital Microwave Corporation
Sierra Digital Communications
California Microwave, Microwave Data Systems
Tadiran Microwave Networks
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